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Bropaa MexpyHapokan Kuumepequna A/CONI/15/P o :
Dpranu3ainn 06ueiNHeHbIX Halwd ussg "

N0 NPUMEHEHNIO ATOMHOR JHEprMN ORIGINAL:RUSSTAN

B MHPHAIX LiEnAX

He nopremut oraamiensio Ao ouuuansioro cooduiennn na Houdepenunn

. OIUTH K OBLOCHOBAHVL MPEIENEHO-JIOIVCTUMHX NOTOKOB
i TEIIOBHX HEATPOHOB

A.T'y Ucrouuna, U.E.Keupum-Mapryc R

I.Bsepgenne
|
CoBpeMeHHHE INpeleNbKO~KONYCTUMHE JO3H IJA BHeELHEro y=rany-
YEHNA OlMpanTCs Ha CGONLWON (PakTuMecKuM Marepuas, coCpaHHHA B Teue-
- HUE [ONIYBEKOBON IIPAKTMEY pacOTH C PEHTIEHCBCXIIMU 1 Y =nyuamu
’ ¥ B MHOT'OUMCIEHHHX 3KCIepuMerTax, BMecTe ¢ TeM, ONNWINHE JaHHHE
M0 XPOHMYECKOMYy IeMCTBUD ManHX J03 TEMNJIOBHY. HEMTDOHOB NMDAKIHUECEY
0TCy; TCTBYDI, B YACTHOCTU, [IOTOMY, YTO JLOBOJNBHO TPYAHO MOJYYUTH
yCJIOBUA, IIPM KOTODHX [032a CO03ZaBanack OH UCKJIDUMTENABLHO TEIJIOBHMIU

S HelfTpoHaru, A
""""" llosToMy CymeCTBYykWe Mpeje/ibHO-TONYCTHMHE YDOBUM OGCIyYeHHMH B
A TENJOBHMM HEHTPOHQMM 0a3MPYyOICA He HA BKCUEPUMEHTANbHHX JalHHX,

a@ Ha BHYKCJIEHMAX, MUCXOIAWMX M3 TOro, 410 OMOJOrKMYeCKoe jgeiicTBHue
TENJOBHX HENTDPOHOB CKI&JHBAETCA N3 LeiCTBMA NPOJYKTOB ANEPHHX pe-
aKuuit, KOTODHE BOSHMKAKT B TKAHAX OpPraHu3Ma Nox jefficTBHEM Tenjio-
BHX HelfiTpoHOB. HauGoasuyp poab urpaiT peakimm N 4(rc,p ~)CM;
C** —— N=7, 5 pesynsraTe KoTopolt BO3HMiaeT NPOTOH C OHepruei
. 0,62 MaB m HI (n, Y ) D 2, npyM KOTOpPO# HcnyckaerTcd ()*—chaH'.rI5
. 08§Hepl‘ﬂeﬁ 2,23%139.3}21pym@e pegri, TaLKe, KAk QM_( n 33') N~ :
P (n s X )P, P —f»S' “s No®’(n,y)Ne® | No™ P, M%“”, m—
i ¥, p 8%,5% £, 00 i IDe, UFPanT BIODO-
CTENEHHYHD DONb; MX BEJAJN B OCHYD J03Y He NPeBHWAET HeCKOJBKUX =]
npouerToB (10).
25 YEAR RE-REVIEW,

B /\pproved For Release 2009/08/31 : CIA-RDP88-00904R000100130003-4 §



/

Kax n3BecTHO, Npy OMNpejedeHun NpenesbHO~-IONYCIUMHX [N0TOKOB
MCXOZAT U3 MOJOXEHUA, YTO HM B ONHO! Touke opraHuaMa Jo3a He
JoNEHA NIPEBOCXOXMUTH NpexeJspHo-gonycrumoit, passoit 0,05 Gap B xeHs.
Ind BHUNCHEHMA TpeXeNbHO-JIOOyCTUMOr0 [IOTOKA TENJOBHX HEHTDOHQB
paccuMTHBANT pacrpejeneHne N0TOKAa NPOTOHOB OT peaxluyn Ha as30Te
" ¥ ~KBAHTOB - OT DeaKLMM HA BOJOPOJE B NOJYyCecKoHeuHoll TKaHe-
nopoCHO#K cpere, o00iayygeMol U3BHE TeIOBHMM HelTpoHamu. 3areM BH-
YUCAH DT MIOTHOCTE: NOIJNOLEHHOY DHeprvu M B TOX TOuKe, I'Je OHA Mak-
CUManbHa, NDUPABHMBADT €€ 3HAUYEHMEe NpeXeNbHO-~JONMyCIMMOH X03e BHpa-
XEeHHO¥ B CMONOr'MYECKMX JKBuBAJEHTAaX peHrrens (1,8-9, 11-<14),

Ina nocrexHe# onepauuu, OYEBULHO, HEOOXOJIUMO 3HATH BEJIUUYMHY
Obd gna npoToHoB, OCHUHG OHa npuHuMaeTcs paBHO# IO, [lpy jganHOM
METOJNEe BHYMCIEHMA MAKCHMMaJbHAA ILIOTHOCTH NOTJNOWEHHO! SHepruy many-—
YEeHUA OKajsHBaeTCcda Oiau3 MOBEpPXHOCTM cpepH. [IpupaBrusas ee 0,05 dap,
BHYUCJIADT NpelesbHO=JONyC TUMHE FOTOEK TennoBHX HelTpoHos, [onyuen-
HYD BeJMYNHY YMEHbUAWT eme Ha KopddanmeHT, YyuuTHBawuuit anndexo
TKaHETOoL0GHO! CpeJH,

Hexoga u3 Toro, 4yTo BEIAXH NPOTOHHOM M Y ~KOMIIOHEHTH B
[IOTHOCTH NOTLOMEHHO) 3Hepruy npudiausurensHo pesud (1), mma OB
TeIJIOZHX HeATPOHOB MOAYYADT 3Ha YeHue 5

(0B3 = 6op . _0,5x10:0,5xI  _ 5,5). JTa BeJMuMHa BKADYEHAa B
Gap 0,5xI+0,5xT
JeliCTBYRIHME NpeLebH0-FONIy cTuMse yposy odayuenus (2),(9).

B paGorax (II, I2) gxchnepMMeHTan-HO MCCRELOBAAOCH pacnpege-
JieH#e HeHTPOHOB,NaJapmUX IEPNeHAMKYAADHO Ha IOAYOECKOHEeUHHH CJiol
napaguHa. [IlIOTHOCTH HeHTDOHOB OKaszanach MAaRCHMaJBHO! Ha riy6uHe
OK0NO 5 MM, ONHTH 10 ¥3yYERUD pacnpefesieHud JO3 OT 5-nyqeﬂ 3ax-
BaTa He NpOBOXMJIUCE.

2. MeToxnura prcCnepuMeHTa

Mu 3agamuch Lenbh 3 KCNEepMMEHTaJbHO MCCHEJNOBaTh pachpelene-
Hme ¥ TNOJA M TEINOBHX HEHTPOHOB B OpramHu3Me yeloBexa XJA TOTO,
yToOH MPOBEDUTH HA ONHTE MPaBMIBRHOCTHL DacueTa IIpeJelbHO—JONyCTu-
MHX [TOTOKOB TEIJIOBHX HEATpPOHOB, TaKie M3MEPEHMA YZOOHO IIPOM3BOJIUTH
Ha napaduHonoM ¢aHToMe. llpu 3ToM pacnpereneHue TEMIOBHX HeHTPOROB
JIETKO HMCCJEJI0BATH C MOMOMBL akTupauuu oaspr, HanpuMep, M3 30107Ta.
B cuay Toro, uro mnpoder npoTOHOB OT peakUuy Ha as30Te MAaJ, paclpe-
JelleH1e NpOTOHOB OyJleT TaKuM e, Kak ¥ TEIOBHX HeiTpOHOB,
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Ing usyyenus moxd Y -usiyyerus BEYTDM DAHTOMA MH BOCHOJb-
30BANACH KOBOJBHO MPOCTHM METOXOM, MJIEA KOTOPOTO COCTOMT B CJeEJyio-
meu, 'aMMa-u3nyvyenue oT peaknuy Ha BOZOPOKE MOJemupyercd ) u3-
JyYeHREM 0T paxuoaKTUBHOIO Na®*, oCpasynuerocd npu oGayueHny
TEIIOBHMY HedTpOHaMM (aHTOMA. N0 KOTOPOMY paBH OMEDHO paclpejelie-
HO kakoe-Eudynp coenunenne HaTpus (3). B oramuyme ot y -nyvei
3aXBaTa HEHTPOHOB BOJODOKOM m3nyyenme No“* npogonxaercs M I10
npexpameHnuy OCJAYUeHMA TeNNOBHMM HeMTpPOHaMM M MOXeT GHTb MCCIENO0-
BaHO nMocne OoGJYYeHHA, B OICYTCTBME BHEWHNX UCT OUHUKOB MBIYUEHNUH.
[Io xayecTBy ¥~ -usayyeHue Nq24 MaJI0 OTAMYAETCA OT | -ay-

yelt s3axBara B BOJOpoJe, leiicTBUTENBHO, qu"j‘ ucnyckaer fsa x -
KBaHTa C oHepruamu 1,368 u 2,75 UoB. Kosdduuue HT 31eKTDPOHHOrO
npeodpa 30Bauua B mapadue (G +G,) IAA dTMX Heprui paBeH, coO-
oTBercTBeHHO, 0,025 u 0,020 cM™, a pmia J-nyueit 3axsaTa B BO-
Zopoge - 0,022 cM™—, IoaToMy gosHOe mose OT ¥ —nyueit No 24 yo-
polo MOZENDYET PacOpelenesne Y —U3JYYeHud, BOBHAKAKLErO B Op-
raHusMe mpn OGNYYSHMM TeMIOBHMU HeHTpoHaMu, JO3a 5TOr0 U3IyYeHUA

% JETKO OIIPeJeNMTCA IO JO3e OT § =nydell HaTPUA C MOMOmBD Che-
i\ Iywue#t dopuyn, ‘Tazc Kak Dy =My by, 0+Gu),=0,04 851,
g) 8 Dy My [0,5h V(T +6a) 40,6 h v ™ @+ )" yo= 0,0446 My,

O

™

rge D, #u_ Dy~ JNo3H of y —Jyueit 3axsara B BOZODOZe u ¥ -ny-
ue B Na™, coorBercrsemso, [l, u [ly, umcra ) -xBaHTOR OT
Bogopoxa i HaTpud, o Dy = I,09 Dy —%"u (D).

Ina uccnexosaHuit OHn MBrOTOBNEH BaHTOM TODCA YeNOBEKA U3
cMecH mapaduHa ¢ NQZCOS. KomuecTBo HaTpud COCTaBIAN0 [0 Becy
0,5%, 4TO N0 HOPAIKY BEJMUMHH OIHBKO X €CTeCTBEHHOMY COJepXaHuD

No B oprammsme |O,I -0,3% - (4)].

®aHTOM coOMpajsCAd U3 BOCHMM 3/IMUITHYECKUX mnmiEapos (puc,I),
O¢zeu HanroMa cocTasaan 42 mm°S, Pasmepu u Qopua QaHroMa BHGpaHH
B COOTBETCTBUU C JAHHHMY aHAaTOMMYECKOrO aliaca. B CBA3U C TeM,
YTO KONMYECTBO aTOMOB BOZopoxa B I cM° napapuia Ha 20% Goxbme,
YeM B TXAaHW, USITrOTOBJCHHNA QaHTOM DKBMBAJEHTEH TKaHENOZOGHOMY
GaHTOMy C NMHEMHHMM DpasMepamu Gonbile Ha 6% (NMyHKTHpH&s KpuBad
Ha puc. X) n Becom 50 xr.

O6siyuvende QaHTOMa TENNOBHMYM HEWTDOHAMM NDO BOZUIOCH B rpadu-
TOBOX KCJIOHHe peaxTopa B Tevemye II yacos. PaBH oMePHOCTDH MOTOKA
B 1010CTY rpauToBOM KONOHHH MpEJBaPUTENBHO NPO 3eDPANAch C MOMOMbD
30J0THX OBl
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Pacnpejesnenue Temnosux HelTpoHoB B PaHTOME TAKXE M3Yuasoch
C IOMOUBD 30JOTHX YONBr JuaMeTpoM 4 MM, TOAumuMHON 7-I0 MI‘/CMZ,
PasHeuaBunXxca [iepes OCJyYCHUEN [10 MOBEPXHOCTH M B CeUEHUaX paHTo-
Ma o, AKTIBHOCTH (ONBIM OUDELENANACH C [OMOL B YCIQHOBKM C TOPIIOBHM
cyeryuxoM (5) u KowTpomMposanach mo 4-9 cueruury B.U.lpodora (6).
llocne oCmyyenns B peaxrtope Mo CeueHUAM haHTOMA ZaK/IaXHBANACH pPEHT-
CHO3CKAHd TUIEHKA B XBYCTODOHHEM (MABTDe W3 ailMUHMA TOAUUHOMA I M.
IIpepapuTe BHEMN OMMTaMI GHJIO YCTaHOBIEHO, YTO TAaKOX QuABTP MoA-
HOCTBO YCTDAHAET BAMAHME O -u3nyyeHmus  No°~ Ha NIOYEDHEHME NJIEHKK

Hak m3BecTHo, pEHTIreHOBCKAA MeHKa 0GJa1aeT GOJbUM "XomoM ¢
XeCTKOCTHD" B OCmacTu cnexrpa Y -nyuelt nuxe 200 Kos. B cBasm
C OTUM JUIA WU3MEDEHUA J[03H § ~M3IYUERNA CO CMEUAHHHM CMEKTpaib—
HHM COCTABOM HEOOXOLMMO, KDOME aJOMUHMEBHX (QUJIBTDOB, MCHOABLIOBATH
KOMMNEHCUDYRIe CBHHIOBLE DUIABTDH,

MATKOE ¥ -M3iyuenHe MOXeT BO3HMKATH B (GaHTOME 3 pesysnipraTte
MHOTOKDATHOTO pacceAHud, lI09TOMY HEOOXONMMO OHJIO BHACHUTH, HACKONb-
KO "XO0X C X2CTROCTHO™ IICHKM MOXET MCKaxaTh u3MepeHns Jnosw, Ina
OTOTO MJICHKA B OJHOM M3 CeUeHUN 3JjMICa 3aKpHBAJACh Ha [0JOBMHY
nroua;y ROMONHMTENABHHM (QuibTpoM u3 I MM cBiHUa, [lovepHeHuMe IByX
4acTed MIEHKM COBNANM, YTO CBULETENBCTBYET 0 NPAKTMYECKOM OTCYT-
CTBUN MATKOTO X" ~H3JIYUEHMA BHYTDH (PaHTOMa U JaeT BO3MOKHOCTH U3Y
YaTh paciipefeseHue IO3H C [IOMOWBD DPEHITeHOBCKOR MICHKM 663 KOMICH-
Cupyouux QUIBTPOB,

IIMOTHOCTH HOYepPHEHUA MJIEHKU M3MEPANACH MNDH MOMOLM npudopa
Mb-4, =

3. Pe3ynpTaTH 3KClepuMeHTa

a) l0sa OT MpPOTOHOB

Ilon o6nyuyeHun B T paduTOBON KOJOHHE MOTOK TeMI0BHX HeATDOHORB
Ha Dpa3HHe CTOPOHH PaHTOMA He OJUHAKOB.

OznHaxo ecnm GaHTOM 0GAYUYUTH B OXHOM 10JI0XEHUN, @ 3aTeM I10BEp-
HyTh Ha 180° BOKDYT OCH, MEPIEeHAUKYNADHOM HANpaBJeHMO OT LEHTpa
peaxrropa, TO CymMmMapHHIl NOTOK HA [OBeDXHOCTYM (aHTOM3 OKa3HBaeTCH
OJVHAKOBHM Ji B HallX OMHTaX OH COCTAaBJAJ 4,7-108 Hemp/cmzcexc.
BHyT1[M (QaHTOMA NOTOK HEHTPOHOB De3K0 majaer jo 10-I14% oT mepmoHa-
YaJbHOA BEJMYUHH,
llaMepuB MOTOKM HEMTDOHOB B pPa3JMYHHX TOYKAX daHTOMa, MOXHO
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Olipe XeMMTh MOMHOCTD JO3H, CO3JAaBaewMyD [POTOHAM) B OPraHM3Me, C
MOMOLBI clexybmeil POpMyJH :

P,P: LopN &y EP 1,6 107/ v3=2,010"1, 1 Gap/cex

INe i\, —NOTOK TEIIOBHX HeATpoHoB, p - 0B3 NPOTOHOB, N, =YHCIO
aToMoB a30ra B I cu® TkaHu, Gy =9¢peKIuBHOE CeueHue peaxuuu
(h,$p ), Y3 - dHEPreTHYECKUN YKBMBAICHT T DalM-DEHITeHa B TKA-
HY B 9prax jaa ¥ -kBaHTOB ¢ 9Hepruei 2 Mo  (7), FJ,P_ -~ HEePIHud
nporoHOB B MsB.

OrHocurensHas Ouosoruyeckas >PEEKTUBHOCTH IPOTOHOB TOYHO He
ycraHOBJEHa, II0 nMTEpATYPHHM IAaHHHM €€ 3HaYeHMus KOoNeGNNTCHA B Hpe-
nenax or 2 po IO, npuyem nepsad muppa, No-BUIMMOMY, OnMxe K MCTUH-
Holl ZnA OCTDHX peakuuil opraHmsaMa, a MociefHds - IAA OTHaJeHHHX
nocie rcTBult odnyuennd., COBEpPUEHHO OYEBUJIHO, UTO HIA ONDEIicieHuA
npefenbHO-JI0MY CTUMHX II0TOKOB MMEDT 3HaueHne OTJaNeHHHe IOCHIECECTBAA,
Mu cpenanu pacyeT xnd 3HAUYEHUHA OTHOCHTEILHOM Onosormueckoin shhexrTus
HOCTM IIDOTOHOB, paBHuX I,2 u IO,

MomHOCTH, NO3H OT NPOTOHOB Ha NMOBEpPXHOCTM (aHTOMA MpPU IIOTOKE
B I Heﬁrp/cmzcem Oyrer paBHa npu h =1 P =2,0-I07 1 dop/cex;
op p =2 Pp=4,0-IO“IIdsp/ceK wmpn p=10 P,=2,0-107 Ogap/cex.

M3MeHeHne MOMHCCTM JO3H 0T NPOTOHOB MO OCH PaHTOM M [0 IJiab=-
HHM TTOJIYOCAM LIEHTDanbHOrO CeueHMA Npy pasnmunHX 0BJ npencrapiedo }
Ha puc. 2 (NYHKTHpHHE KpUBHe), CpefHAsA MOUHOCTL KO3H OT MpPUTOHOB —
mo BceMy (QaHTOMY OKasanach paBHa I,I»IO"‘II gap/eer (p = 1); =
2,2010"II 6ap/cex (p =2) u I,IeIO"IOO:ap/cezc (v =10) mps noTo-
ke B I Helirp/cM~CeK.

OTcyTCTBME MAaRCHMyMa IIJOTHOCTM HEHTDPOHOB Ha TayOuHe OKO10
5 uM, orTMeveHHoe pajou aBropos (LI,I2), ofpACHAETCH TeM, YTO B
omIMYKe OT JTUX paloT daHTOM 006nYyvyanCsA M30TPOIHHM MOTCKOM Tellyo-
BHX HEHTDOHNB.

ISP TR- 250

6) losa oT Y -usnydeHis

Ilocne o6paGOoTKY DEHTTEHOBCKOY HIEHKM MH IONYUMAU KADTHHY =
pacnpe renenud Y ~M3IYUEHMA N0 CeyeHuAM faHTOMA NyTEM CpaBHEHHA
MAOTHOCTH NOUEpHEHHA NISHKK C KPUBOM TMOUEPHEHHA, SKCIOHNMDOBAHHOA —

B )} -u3nyueHuH Kobaapra~60,.
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KonnuecTBeHHujl nepexos, oT u3MepeHuli IOSH )" -M3JyYeBuHd BaT-

pMA K MOWLHOCTM [O3H ¥ -MBNYYEHHMA BOJOPOXA, KOTOpas BO3HMKAET

B MOMEHT O0CAYyYE€BHs TeIJIOBHMM HeHTDOHaMu, MOXHO CAesaThb CJeJLyDminM

oGpa3oM:
dopuyay (1) MOXHO nepenucaThb B BHJE:

Put/Dra= 1,08 Myt /=3 My ,

rXe Py —MOWHOCTB JZO3H 0T  y-KBAHTOB 3axpaTa B BOJODOZE, t -Bpeus
o6nyueHua feHTOMA, Dy,~R03a OT pajMOaKTUBHOTO Na , OnpejieneHHas
0 NOYEpPHeHMD INeHEM, [ly -yucno J-EBaHTOB 3aXBala B BOJOpO-
Te B cex u3 I r mapaguna, > (ly, =MONHOE YACHO |y ~KBAHIOB HaTpuA

4 3 I r mapaduHa 3a BpeMA BKCIOHUDOBAHMA IIEHEN B QaHTOME,
Orepxa Py = I,09 My /=My Dyo=K Dy
Tanee M=ho Gy Ny , Tue flo « _O0TOK HEHTpOHOB,
g G, -ofdexTUBHOE CEUEHHE peaxuun (n, ¥ ) Ha Bopopoxe, Ny -uuc-
710 aTOMOB BOjopoja B I r napapuHa.
a1 _ '/\t 41 7 -At4 - Atz
rie I, -NOTOK HeHTpOoHOB, Gy, =dPPSKINBHOE COUEHME pearLyy
( n, ¥ ) Ha HaTpuit, Ny, =uMCa0 aTOLOB HATpua B I r napaguua, )
y t - Bpems oOnyueHus, T, =-BpeMs, npoueziee C MOMEHTA OKOH-

yaHng oOJyueHMaA daHTOMa A0 HauyaJa SKCIOSUINM, tz ~BpeMA, MPO-
wejuee C MOMEHTa OKOHYaHMA OCAyueHHA ¢aHTOMa JO OKOHYaHKS SKCIO-
SULMM TJIEHKH,

CnegposaTenpHo, K03pdunuerT K AerKo BHYMCIAGTCH, €CHM K3BECTHH
t,tout, .

Ha pnc. 2 (uTpuX-NyHKTHpPHHE KDUMBHE) NpeJCTaBIEHO U3MEHEHMe
MONHOCTH ¥ —XO3H IO oci (aHTOM& ¥ [0 TIaBHHM MOJIYOCAM HEHIDalb-
HOTO ceueHys, Bce pesynbTaTH OTHECEHH K MOTOKY B I Helfrp/cM“cex
Ha MOBEPXHOCTM (GaHTOMA ¥ MepecuuTaHH Ha TKAHEBOK GaHTOM.

U3meneHne MOMHOCTH ¥ -ZO3H [0 KaxfoMy 13 ceuveHull danToMa
npeicTaBJieHH KDUBHMI DUC, 3.MOmMHOCTH y-AO3H B LIEHTDE KAEJLOr0
g— ceyenua npueATa sa 100%. Hax crepyer M8 KPUMBHX, INA LEHTPAJBHHX
ceyeHué Ha pacCTofHUMM 3-4 CM OT NOBEDXHOCTM HAlIOJAaEeTCid MaKCHUMyM
MOIHOC TH ¥ —Z03H.

[lonyyeHHOE pacmnpejeseHue J-oJd JErKO NOHATB, ecianm olpa-
TUTHCA K paclpejielieHuD MCTOYHUKOB ¥ =MBIYUEHHA~UCTOYHUKY Temao-
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BHX HEHTPOHOB, M300paxeHHOMy Ha puc. 2 ¥ 3, WUCTOUHMKM J -usEy-
YeHMA KOHIEHTPUDPYDLTCA OAM3 110BEPXHOCTH, a BHYIPM 0oCheMa Co3jaeTcd
paBHOMeEpHOE 5”-none, KaK B [MOJIOM LiwMHIpuyeckoM obnyuvartene. Io
Mepe Jpu/MEEHUA K MCTOYYMKAM MOWHOCTH LO3H HECKOJBKO BO3[AacraeT,
HO JUISL 9JIeMEHTOB 00BCMa, DACIOAOXEHHHX Ha ITOBEPXHO CTH, CHCBA Ha-
JaeT, MOCKOJABKY Ha HUX NeHCTBYyeT M3JyuUeHUE W3 MOJOBUHH IOJHOIO
TENEeCHOro yria.

Ha puc. 4 naHo M3MEHEHNWE MOWHOCTH Y ~ZO03H Ha [OBEPXHOCTH
GaHTOMA (1m0 oGpa3ypuell), B cBA3M C TeM,uTO MOWHOCTH ZOSH OT NpO-
TOHOB JJA BCEX TOUYEK [I0BEDXHOCTM OXUHAKOBa, 5Ta KDUBAA MJIJIOCIDY-
pyeT HepasHOMEPHOCTDL MOJNHON NMOBEPXHOCTHON MOWHOCTH JO3H OT TENJIo-
BHX HENIpPOHOB.,

I3 rpaduxoB puc.2-4, 3Hag KoH@urypauuo GaEToMa, MOXHO BHYMC-
ANTH CPEJHWK MOWHOCTH ¥ =-J03H Mo BceMy daHTOMy. OHa 0Kka3anach
paBHOH 9,3.I07 P /cex (IpM NOTOKE Ha [IOBEDXHOCTH B I HeiTp/cM®
CeK).

B) IosHas MOWHOCTH LO3H

MH yCTaHOBMIIM BEKNAQJ OTJHEJBHHX KOMIOHEHT B TOJHYD FOBY, MO~
TyqaeMyn npy 0CJAYUYEHMM TEMJOBHMM HeliTpoHamu. CpeJHAf MOJHASH Moll-
HOCTBH J03H P=P5~ +PD, cO3JaBaeMas B YENOBEUECKOM OpraHus3Me [0TOKOM
Ha [IOBEpPXHOCTh B I Heﬁrp/cmzcelc, OyIer paBHa: Opyu p =1

P= I,O'IO"IOqup/ceK, mpp  h =2 P :I,I5-IO"IO Oap/cex u mpu

p =10 P=2,O-IO"IO 6ap/cex, TakuM odpasom, OB TemnoBHX HeATpo-
HOB B CpeJHEM 10 OpraHu3My 4YejoBeKa paBHa 2, ecau D =10,

VsueHeHMe IMOJNHOM MOWMHOCTM XO3H M0 oCH QaHTOMA JJifd TpeX 3Ha-—
ueHME ) npejcTaBieHo Ha puc, 3-a (Cruoume xpusue),

Ha puc,3-B xaHH KDUBHE M3MEHEHUS MONHOK MOMHOCTH ZO3H I10
rIaBHHM [0JyOCAM LEHTpaibHOr0 MONepeyvHoro cevernusa dasrora (cnpow-
uie kpusHe). IIpn = I MONHOCTH HA I10BEDPXHOCTH paBHA I,O-IO'IOQ)ap/
CeK, Opn p =2 P=I,2.10710 Gop/cex u mpu p =I0 P=2,8-IO"Iodap/ceK.
TaxuMm odpasom, OBJ TennoBuX HEiTPOHOB [JA NMOBEDXHOCTHHX TKaHel
OpraHM3Ma 4YeroBexa oxono 3, ecam b =10, ITOT peaynbrar comnajaer
¢ pacyerHuMu JaHHuMu CHaltepa (I4). Kak BUJHO U3 KDUBHX, TONBKO
mpn  p =10 MaxcumanbHad MOWLHOCTH JOSH NMDUXOJMTCA Ha M0OBEDPXHOCTB.
pu Yy =2 MAKCUMAIBHAA MONHOCTL JIO3H (p=1,3-10"1063p/cex) maxo-
IMTCA Ha rﬁ¥0mae OKO70 2 CM OT NOBEDXHOCTH, & MpH p =1
(P=1,I5.:10" O@sp/cex)- Ha rayoéune ~ 3 cM, C yueToM OmMOKM B u3Mg-

A
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penMm Topora TeropkX HelfTPOHOB NOTPEeWHOCTHh MONYUYeHHUX 3HaueHui
MOWHOCTH J03H cocraBifer + I5%,

Brnay 1poToHHOH 1 )  KOMIOHEHTH B TOJHYN KO3Y B pasHAX TOY-
xax oprasusMa pasanued, Ha puc.d gand KpyBHEe, [10KA3HBADNNUE, KAKYD
4aCTh OT [OJMHOM MOWHOCTHM COCTABJIAET MOWHOCTL JNO3H, CO3yaBaeMas
NPOTOHAMM B Pa3HHX TOUKAX [OMEDPEYHOr'0 CeueHud ¢aHIoMa.

JTH KpMBHE ACHO MOKasWsawT, yTG eciu b > [, OBJ TemnoBux wueit-
TPOHOB M3MEHAETCH 10 0CBEeMy Tesna, YMEHBWAACH B I'JIyOMHY OpraHus3Ma.

r) lpegenbHo-nONnyCTHMHA [10TOK TEMOBHX HEHTDPOHOB

I3 nonyueHHHX 3HAYEHMA MAKCHUMAJbHOA MOLHOCTM LO3H MOXHO MOJ-
cYuTaTh lpeIesbHO-JONYCTKMEE MOTOKM TEMNOBHX HEMTLOHOB Ha MOBEDPX-
HOCTM 4YeJ0BeyecKoro opranusMa. Jnd 8-yacoBOrO padoyero JIHa, MUCXOAd
U3 SHAaUEHUA NperensHo-jgomycTuMoll oxHopuesHo# xosH 0,00 63p, mpe-
IeILHO=-JONYCTUMHEY 10TOK TEMNI0BHX HelTDOHOB paBeH
W nos = 6200 Hemp/cmzcezzc ( p=I0)

mpu b =l P ,,=16 000 rzxemp/cm CeK, a npy b =2

P qop=14 000 Helirp,/cM“Cex). IT0 3HayeHue Hemroro sasuuexo ( He
donee ueM Ha HECKOJBKO MDPOIUEHTOB), Tak KaKk MH He YUKTHBAIM BIUS-
HUe BTOPOCIEIEHHHX ANEDHWX DeaKuuil, Bo30yxJaeMuX B CHOJOrMuECKOil
cpeje TeNnoBHUMM HeHTpOHAMY,

[lonyvenHas uudpa xaa t2=IO Xopouo cornacyercsa ¢ TeopeTHuecC-
KMMY BHULCACHMAMY, KOTODHE JAPT 3HaueHUA oxojio 6500 HeHrp/cM™Ccex
(8, 9).

Tax ®ax 4HIWBULYaJbHLE IO3UMETDH TellnOoBHX Heltrponos (MBKH,
W) M3MepanT TOTOKM HA IOBEDXHOCTY Tefa, NOJYUEHHOE 3HAUGHME MO-
ReT CAYXNTb B KaUeCLBe HOPMATWBHOTO 1DV YCAOBMU, €CIM X03a M3Me-
PACTCA WHIMBUY KA NBHHMM J1O3UMETPAMM TENN0BHX HEATDOHOB,

Mu cuuraed, uTO B CHMCOK Y3aXOHEHHHX [1DEIeNBHO=TOMYCTHMHX
ypoBHeH o0iyyeHMA CiaegyeT BRINUUTH NPELeABHO-IONYCTUMHK NOTOK Tem-
JIOBHX HEHTPOHOB HA MOBEDPXHOCTM OPraHusMa, MOCKOJBKY UMEHHO OH OIpe-
JenfeT Guojoruyeckoe nedcrsue TemnoBHX HeTpOHOB. BMecTe ¢ TeM,

B HOpPM@X MOXHO OCTABMTH M MNPEIEJLHO-IONYyCTUMHE 3HAUEHUI MO0TOXa
TeNAOBHX HeHTPOHOB B BOBLYXE KAK BEIAMUMHY, HEOOXOUUMYD Inf pacue-
T4 3AWMUTU 0T M3JIYyeHHH,

II3BeCTHO, UTO COOTHOWEHUE MCELY MOTOKOM B BO3IYXE M ITOTOKOM
Ha MOBELXHOCTHM Tend 3aBUCHMT 0T XOHKpeTiiuX ycucsuif. Hanpumep, co-
OTHOWEHME OyJeT Da3jMUHHM [PU CPaBHEHMM M30TDOIHOrO0 ¥ HalpaBJeH-

2 — -
! ’
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HOr0 [I0TOKA HEMTpPoHOB. B M30Tponuow iiCTOKe HalibiaeTcs ocJalleHye
[oToxa 3a CYET DJKPAKMPOBAHMA U YMEHLUEHMH (JIOTHOCTYU HEHTPOHHOrO
rasa, Ilpu Hewoc pejicTBEHHOM KOHTAXTE C M3ayyaouel BOJODOJICOLEPXa—
el cpejod MOTOK Ha NOBEPXUOCTH Tena Oyzer B 5 pa3 Conble, ueM
B BO3XAYie; DANOM C rpadMTOBOA CTEHKOM NOTOX Ha MCBEPXHOCTH Tela
BGap2CcTaeT B 8 pas N0 CPaBHEHMD C I10TOKOM B BO3IYXE.

B auTeparype nmosToMy 0GHYHO BBOJAT KoappuuneHT Oe30MIa8CHOCTH
Al [IepexoZa 0T BHYUCIEHHOrO IOTCKA HA II0EEDPXHOCTYM OpraHusMa x
APELCIIBHO- KONy C TUMOMY NMOTOKY . PaBJINYHNE QBTODH MpEeNIaranT pa3HHe
koapuiments, Tax, Araunoes (8) Geper s kavecTse Koa(pumenrta 10,

I'yces (9) 6. Mu npoBeim HECKONBKO OMHTOB, B KOTOPHX CpaBHU3AIUCH
SHAUEHMUA MOTOKOR TEMIOBHX HEMTDOHOB B BOJLYXE § Ha [OBEDPXHOCTH

napaduHOBOr0 GaHTOMA B TO xe ToyukKe OpOCTNAHCTBA, B omHTax M3Me-
HAJOCH DACCTOAHME 0 MCTOYHMKA TEIIJIOBHX HeHTPOHOB, [IDEJCTaBIABUWEL' 0
coboit FPo = Be = lIperapar BHyTpy Iapad®UHOBOTO0 0n0Ka, OTHOWEHME IOTO-
ka Ha TIOBEPXHOCTM ¥ MOTOKY B BO3LYXe UBMEHANOCH B Mpejenax or 2 10 5.

Ha oCHOBAHMM 3TUX OPHMEHTMPOBOUHNX ONHIOB, a TAKKE UCXOLA U3
NpNBE AEHHHX BHNZ DacYEeTHLIX COOTHOWEHNH, MH MojaraeM, 4TO 110 CpaB—
HEHUD C NOTOKOM HA NOBEPXHOCTH TeJja Npenenrdo-Jolyc TuMHA MOTOK B
BO3yXe€ [0/ixeH OHIbL yMEHBUEH B 5 pas, T.e, COCTAaBUT IIA 8~YacoBo-
ro padovero pua . .=1250 meiirp/cu cex (npu p =I10). Iro BHa’JG-z-
BMe ONMB3KO K NPMHATOMY B HacTosllee ppemd noroxy b 1100 melirp/cu“cex
TaruM oOpasoM, MpojenaHHEe BKCNEPUMEHTH T0JTB epEiabnT NpaBUIbHOCTH
CymecTBYOUMX B KacTosflee BpeMs IPeJeSbHO JONYCTHMHX MN0TOXKOP Tem-
JIOBHX HeATDOHOB B BO3IyXE,

Mogno 3aMeTyIh, YTO IONYYEHHOE 3HAUGHNE BHUMCIIEHO C G0Nb-
muM 3aI1acoM, TaK KAX LIA OTHOCUTEJBHOK OMonoruueckol »ddexTHBHOC TH
NMPOTOHOB NPMHATO HauOOJbilee 3HAYeHMe b =10, Taxke u 114 mepexoja
OT NOTOKA Ha MNOBEPXHOCTM TeAd K MOTOKY B BO3JLYXe MCIOAB30BaH GOJp-
woit xoo(fuimerr S, B TO BpeMa KAk YcpeJHeHue no yc-
NOBUAH DACOTH B ToueHHe palouero FHa JaeT, NO-BUIMMOMY, MeHbIEe
suauenue, nopaxxa 3, OfHaK0 ciegyeT uUMETh B BHIY, YTO B HACTOHw
Lee BpeMd He yUMTHBAETCA M He DEruCIPUPYeICA jpelicTBMe Ha OpraHusM
HeATPOHOB MpoMexyTourolf aHepruu - or 0,4 98 go I MaB, mOTOK XKoTO-
DHX B HEKOTODHX CJyyadX COCTGBIACT 3HAYMTENBHYD YaCTh AT COMEro
MOTOKA HeiTpoHOB . lloka cymecTsyer dejo2 HATHO B 3TOY 00MacTU LO-
BUMETPYd HEHTDOHOB, COXpaHeHMS KO3DIuTMeHTa 0e30MacHEOCTH [PX BH~-
YICHEHMUM HODM TETINOBHX HEHTDOHOB IIPEJACTaBJACTCS UENeC000Da 3HHM,

1
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3 BaKI0YEHUE HaM XOTENOCH O CLesaTh ele ONHO 3aMeyaHue.

Hax BujHo u3 puc. 2 u 5, Hauoo/ibWas MOWHOCTE JO3H W HaumOOoJapunit
BKJIQ ) NPOTOHHON KOMIOHGHTH HACUMOIANTCSA B HAPYXKHUX 00JaCTAX
opranusMa. BuyTpelHue opraHi 00Qy4yalnTCs MOUTH UCKIIOYUTEABLHO

) -iyyami,. llosroMy, ecnu MCKATh CHEUNOUEY CUOJIOTMUECKOT O Jeii-
CTBMA TEMJOBHX 1IGHTPOHOB HA OPraHudM yeyoBexa, TO OHA, NO—BUIHMO-
My, SAKADUACTCT JMOO B YKA3allHOM pacnpeleNeHuM HUINYYEHUs M0
00bEKTy, Ju00 B JieffCTBUM NPOTOHHOR KOMIOHEHTH Ha HerjayooKc pac-
oJOKeHNMe oprain (raasa U T.0. ).

4, Busogu

I. fa napaguHoBOM ¢aHTOME MCCJEJOBAHO BHECMEPHMEHTANbHO
pacIipeleniene MOWHOCTII JO3H OT MPOTOHOB U Y -lyueli, BOSHMKab-
HMX IPM 3aXBaTe TEMNOBHX HeHTDPOHOB B OpraHu3Me uenoBera. [IOKa-
3aHO, uto ecnu OB3 mporToHoB MpuHATEH paBHGH 10, TO MakcuMyM Mou-
HOCTM J03M 0Xa3WBanTCs HA NOBEDXHOCTH Teja, IJe BKAaJL LPOTOH-
HOM cocrasidpuel ABngeTcA npeoliajanijaM, BHYTpeHHue OpraHH nog-
TBEPIalTCA TIaBHHM 00pa30M IEHCTBAN § MBAYUEHMH.

2o ECMM MOTOK Ha MOBEPXHOCTH Tena paseH 1 Henrp/cm Cex,
TO B OpraHu3Me ye/j0Bexa B cpenHeM CO3IaeTCAs MOLHOCTDH JOSH, paB-
Had I,O3IO"IO dap/cex umm 2,0 10™40 6op/cex (eciu OB3 mpoTonos
npuEaAra pasHoit 10), MamcmmansHaﬁ MOWLHOCTEL LO3H CO3Jaerca Ha
10BE€ DXHOCTH Tejaa U cocTanader 2,8=IO"IO dsp/cex. Orcoga npejesnnp-
HO-JONyCTUMHM [TOTOK TEILIOBHX HEHTDPCHOB Ha NMOBEDXHOCTH Teja IR)t
8-uacoBoM padoueM jHe paped 6200 HeﬁTp/CMZCSK. JTY BEJMUMHY
PEKOMEHIYSTCA NMpMHSTDH B KAYECT8C OFHOH M3 YBAKOHEHHHX liDeJENbHO
ZOMY CTHMUX HO i,

. CBJ TemopHx HelfrpokoB pasHa I,2-3, a He S, KaK NDPMBATO
B HacToduee Bpems,

4o BHUMCHEHNH TPEJEeNHHO-TONYCTUMHX MOTOKOB TEILTOBHX HeliTpo-
HOB B BO3IYyXe jmanT 3Hauvenue I250 Heurp/cm?cex mpu 8-4acoBOM
IHE, T.€, NIOLIBELEIANT MPAaBINBLHOCTH [IPUHATHX B HACTOSlEGe BpeMs
SHaYeHUH,
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